Mechanism of action of anticonvulsants. Role of the differential effects on the active uptake of putative neurotransmitters.
The effect of pentobarbital and phenytoin on the high-affinity uptake of the putative neurotransmitters gamma-aminobutyric acid (GABA), glutamate, and norepinephrine was examined in synaptosomes prepared from rat brain. Both pentobarbital and phenytoin inhibited the uptake of norepinephrine. Pentobarbital increased the uptake of GABA twofold and only slightly increased the uptake of glutamate. Phenytoin facilitated GABA uptake to a lesser extent than did pentobarbital, but also increased the uptake of glutamate. This suggests that these drugs may limit the propagation of seizures through the balance of excitatory glutamate pathways and inhibitory GABA and norepinephrine pathways. The contrasting effects of these drugs on GABA and glutamate uptake may be related to the hypnotic properties of pentobarbital not present in phenytoin.